Resistance
of cold rolled steel sheets after annealing to the initial atmospheric corrosion, pin point rusting, could be estimated by using autoreduction phenomena of air-formed films in a neutral solution.
This fact has suggested that the rust formation should be initiated by the dissolution of iron at the defects in the oxide film and the rusting resistance is controlled by the stability of the oxide film.
It was found that this stability of the oxide film was affected remarkably by steel components, e.g. Mn, S, Sb, and Cu. From the fact that both Mn and S decrease stantially as manganese sulfide in the annealed steel, manganese sulfide seems to be responsible for the formation of defects in the oxide film, and also accelerates the iron dissolution as an anodic coexistence with Cu, functioned to cancel the undesirable effects of the sulfide so that the rusting resistance of Sb-Cu steel was superior to that of plain steel. Furthermore, Mn in solid solution, which resulted in formation of an unknown amorphous oxide on steel surface during tight annealing, improved the rusting resistance in wet corrosion. Table 1 . Additive elements and their levels (wt. %).
-: No addition. Table 2 . Chemical analysis of Sb-Cu-S steels (wt. %). Table 3 . Chemical analysis of Sb-Mn-S steels (wt. %). 
